Abstract: Sorption activity of two types of Silicon-organic sorbents for the previous metals has been studied. A polymer -poly (3-silsesquioxanilpropylthiocarbamate) -3-silsesquioxanilpropylammonium which was obtained by the hydrolytic poly-condensation reaction and has been determined its physical, chemical characteristics and its sorption activity for the Ag(I), Au(III), Pt(IV), Pd(II), Rh(III). It has been found out that the sorbent shows high static sorption of Gold (III), Mercury (II) at acidic condition. The second a net structured silicon-organic copolymer {SiO 2 *2[O 1.5 Si(CH 2 ) 3 NHC 5 H 4 N} n was synthesized by hydrolytic co-poly-condensation reaction. It likely to react as an anionit that adsorbs chloro-complex anion of the Au (III), Pt(IV), Pd(II), Rh(III).
Introduction
nitial systemic research about the complexity and silicon-organic ionite which contain complex forming or ion exchange groups started since 1977, when discovered the polymercaptomethylsilsesquioxane's xerogel [1, 2] . It was taken from hydrolytic polycondensation of the mercaptomethyltrialcosisilan HSCH 2 Si(RO) 3 (R =CH 3 , C 2 H 5 ). Poly-mercaptomethylsilsesquioxane's xerogel is an adsorbent that has ability to adsorb Mercury (II) from the extremely diluted solution (0.01-2mg/l Hg) in the high diapason of the pH, fully [3] . This adsorbent showed high selective adsorption of Mercury(II) from solution which contains over concentrated ions of the Zn(II), Fe(II), Co(II), Ni(II) at pH 0.3-3. Now days this adsorbent is using for removal of Mercury from waste water of chlorine industry [3] . Also this sorbent has shown high activity (1.1mg-equa/g) in case of Ag(I) [4] . Then, adsorbed silver was fully desorbed by 0.25M ammonium hydroxide. When solution pH > 3, this sorbent has full sorption capacity for Pb(II) and Sn(II) and developed a spectrometer speedy method that used to determine these elements in spa water [4] .
Therefore, silicon-organic sorbent (PTCA-3A) with dithiocarbamate group has been synthesized [5] [6] [7] . We are performing research evaluating of adsorption capacity of Hg(II), Au(III), Ag(I), Pt(IV), Rh(III) from aqueous solution .
Organic derivatives of the dithiocarbamate have been used widely in practice. Most of them have an unique biological activity and therefore, it is become raw material of the pharmacy [8] . There is a special trend of the practical usage of organic compounds with dithiocarbamate group for determination of heavy metals in the I 29 p 29-34 industrial waste water and its purification [9.10] . Also, there are different types of adsorbent materials which contain dithiocarbamate group and parts [11.12] .
Silicon-organic complexities and ionits [13.14] have stability to high temperature (till 250 0 C). But study of their ion exchange property is scarce and never been studied its practical usage.
Silicon-organic compounds with hetero-cycle ion has unique biological activeness. But poly-orginalsilsesquioxanes containing hetero-cycle in their organic radical are effective adsorbents which could form complex [7.17] . Therefore, we did research for eluvidation of precious metals (Au, Ag, Pt, Pd, Rh) adsorption ability of the silicon-organic copolymer (PAPS-2) or {SiO 2 *2[O 1.5 Si(CH 2 ) 3 NHC 5 H 4 N} n that contains 2-aminopyridin which was synthesized by the co-poly-condensation reaction [18] .
Experimental
Materials. Poly(3-silsesquioxanil propylthiocarbamate) 3-silsesquioxanilpropyl ammonia (PTCA-3A) is a net constructed polymer with yellow color, finely dispersed powder. Silicon-organic copolymer PAPS-2 is brown colored and coarse sized powder. Table 1 shows physical and IR spectrum data of used polymers. Р б -density, Р п -pour density, Р т -apparent density, Р А -porosity , V -total pore volume, S -surface area IR spectrum of polymers before and after sorption of the precious and rare metal ions were obtained by using high purity KBr with Specord IR 75 and Specord M 80. Physical data were determined according to previous method [19] . In the IR spectra of polymers saturated with these ions disappeared peak at 1500cm mol/l) showed that acido-complexes of these metals interacting via ion-coordination mechanism with sulfur atom of thion group and nitrogen atoms of ammonium and amine group. There is chance of ammonium group participation decrease in adsorption of precious metals with increase of hydrochloric acid concentration. Gold and palladium in hydrochloric acid with concentration of 5 mol/l exist as AuCl 2 and PdCl 2 . Static sorption capacity (SSC) was determined in 3 mol/l acid solution. Connection degree of active group of the polymer (PTCA-3A) was determined by comparison of static sorption capacity value with theoretical sorption capacity value (SSC•100/TSC) and showed in Table 2 . Connection degree of active group of polymer was increased as: Rh(III)<Pt(IV)<Pd(II)<Au(III)<Ag(I)<Hg(II). This result is in agreement with the previous published reference [22] . It also shows direct dependence with the metal sulfides solubility. Adsorption equilibrium time in hydrochloric and nitric acids with 3 mol/l were for Pd(II)-1.5h, Au(III)-2h, Hg(II)-2h, Ag(I)-3h, Pt(IV)-3h and Rh(III)-3h, respectively. Poly (3-silsesquioxanilpropylthiocarbamate)3-silsesquioxanilpropylammonium has high adsorption capacity to gold and mercury from acid solution and its static sorption capacity SSC is not less than silicon-organic and organic sorbents which studied previously [5] [6] [7] 22] .
Sorption study of copolymer(PAPS-2)
This silicon-organic copolymer's Au(III), Pt(IV), Pd(II), Rh(III) sorption activity was determined in the hydrochloric acid solution with concentration of 0.1-0.5 mol/l. Their sorption activity was the highest in hydrochloric acid solution with concentration of less than 1mol/l. When acid concentration is more than 1mol/l, the precious metals sorption (R%) was decreased considerably (Figure 3a,b (D, cm 3 /g) were calculated based on isotherm curves of sorption and showed in Table 3 . The result shown in Table 3 nk where M-metal, n-4,6, k-oxidation degree of metal. Adsorption occurred according to ion exchange mechanism and it has been supported by decrease of adsorption activity with increasing of acid concentration. This polymer didn't show any capacity to adsorb silver and copper in acid solution. In acid solution Ag(I) and Cu(II) are presented in cation type and it's one more evidence that PAPS-2 acts as an anionit in acid solution. Sorption activity of the PAPS-2 is similar with pyridine based organic sorbents [23] . In order to find out either nitrogen atom of pyridine circle or amine group is participating in anion exchange process were taken comparative IR spectrums of the pure and saturated with precious metals polymer. In the pure polymer (PAPS-2) IR spectrum were found peaks at 1615, 1600, 1485, 1440 cm -1 due to -C=C-and -C=N-groups of pyridine and also peak at 1560cm -1 due to deformation fluctuation of the NH group. In the spectrum of polymer (PAPS-2) saturated with metal ions was disappeared NH group peak and a clear change in -C=C-and -C=N-groups (peaks at 1600 and 1495cm -1 were widened). Such clear changes in IR spectrum indicated in anion exchange were participated both nitrogen atom of pyridine and amine group and it can be showed according to equation ).
Conclusions
The application of PTCA-3A and PAPS-2 polymers for sorption of precious metals was studied. Based on the experimental results following conclusion can be drawn: * Sorption of Au(III), Ag(I), Pt(IV), Pd(II) and Rh(III) by silicon-organic polymers depend on the concentration of acids. The best result was obtained for concentration of 0.1 and 1 mol/l. Sorption efficiency decreases with the increase of acid concentration. * Silicon-organic polymers can be used efficiently for removal of a large amount of precious metals from aqueous solutions.
